, triggers extensive neuronal death. In contrast, much more prolonged activation of &agr;-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)/kainate receptors, which generally gate Ca 2+ -impermeable channels, is required to produce comparable widespread death (Choi 1992) .
Recent studies, however, have demonstrated subsets of neurones that possess Ca 2+ permeable AMPA/kainate channels in hippocampus and cerebellum (Iino et al. 1990 , Brorson et al. 1992 .These neurones can be readily identified by a histochemical stain based upon kainate-stimulated Co 2+ uptake (Co 2+ -positive neurones, Pruss et al. 1991 , Brorson et al. 1992 , Williams et al. 1992 . Co 2+ appears to permeate AMPA/kainate receptor-gated Ca 2+ channels, while blocking voltage-gated (Tsien et al. 1987 ,Winegar et al. 1991 or NMDA receptor-gated Ca 2+ channels (Ascher & Nowak 1988 , Mayer & Westbrook 1987 .
In a previous study, we found that a small subpopulation of cultured cortical neurones, comprising about 13% of the total population, are Co 2+ -positive (Turetsky et al. 1992 , Table 1 ). In support of the idea that agonist triggered Ca 2+ influx plays a key role in excitotoxic injury, these Co 2+ -positive neurones were highly vulnerable to degeneration induced by relatively brief kainate exposures that cause little overall neuronal loss (Turetsky et al. 1992) . Some cerebellar Co 2+ -positive neurones also have been found to exhibit selective kainate vulnerability (Brorson et al. 1994) , although Co 2+ -positive cerebellar granule cells (Pruss et al. 1991) are relatively resistant to kainate toxicity (Balazs et al. 1990 ). The latter example may reflect a smaller number of AMPA/kainate receptors, or the contribution of factors other than glutamate receptor characteristics in determining vulnerability to excitotoxicity.
